
Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW006

(Page 1 of 3)

IDWR Tag No : D0048733
Drilling Date(s) : 7/21/07 to 7/22/07
Latitude : 42 49 20.0
Longitude : 111 29 23.0
Elevation (ft) : 6499.6 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

limestone, grey (5Y6/1).

sandstone,  grey (5Y6/1), fine 
grained.

limestone grey (5Y6/1), fine 
grained.

sandstone, grey (5Y6/1), fine 
grained.

limestone, grey (5Y6/1).

sandstone, light grey (5Y7/1), very 
fine grained.

sandstone, pale yellow (2.5Y7/4), 
very fine grained.
sandstone, light grey (5Y7/1), very 
fine grained.

sandstone, pale yellow (2.5Y7/4),  
very fine grained.
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Well Details                                                 surface 

CONSTRUCTION DETAILS

Installation Date :                             7/23/07
Boring Total Depth (ft bgs):                                   335
Well Total Depth (ft bgs) :                                   330
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                           330-310
Sand Size at Screen :                               10x20
Primary Filter Interval (ft bgs):                           335-310
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           305-300
Bentonite Seal (3/8" pellet) :                           300-290
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              290-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         315, 335
when Drilling (ft bgs) : 
Sump :                         332-330
Drill Shoe Burial :                                 N/A
Backfill :                                 N/A
Steel Casing Depth :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                 327
Pump Intake Depth (ft bgs):                                 N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                               263.7
Fall 07 Total Se (mg/L) :                               0.080

NOTES:
Bottom of borehole 335' below ground surface.

Elev.: 6499.6 ft at ground  

 
Well: MMW006

Seal (slurry)
Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW006

(Page 2 of 3)

IDWR Tag No : D0048733
Drilling Date(s) : 7/21/07 to 7/22/07
Latitude : 42 49 20.0
Longitude : 111 29 23.0
Elevation (ft) : 6499.6 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandstone, light grey (5Y7/1), very 
fine grained.
limestone, grey (5Y6/1).

sandstone, grey (5Y6/1), fine 
grained.

limestone, grey (5Y6/1).

sandstone, pale yellow (2.5Y7/4), 
very fine grained.

sandstone, light yellowish-brown 
(2.5Y6/4), fine grained.

limestone,  grey (5Y6/1).

sandstone, light grey (5Y7/1), very 
fine grained.
sandstone, pale yellow (2.5Y7/4), 
very fine grained.

sandstone, light grey (5Y7/1),very 
fine grained.
limestone, dark grey (5Y4/1).

sandstone, light grey (5Y7/1), very 
fine grained.
sandstone, pale yellow (2.5Y7/4), 
very fine grained.
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Well Details                                                                     surface

CONSTRUCTION DETAILS

Installation Date :                             7/23/07
Boring Total Depth (ft bgs):                                   335
Well Total Depth (ft bgs) :                                   330
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                           330-310
Sand Size at Screen :                               10x20
Primary Filter Interval (ft bgs):                           335-310
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           305-300
Bentonite Seal (3/8" pellet) :                           300-290
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              290-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         315, 335
when Drilling (ft bgs) : 
Sump :                         332-330
Drill Shoe Burial :                                 N/A
Backfill :                                 N/A
Steel Casing Depth :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                 327
Pump Intake Depth (ft bgs):                                 N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                               263.7
Fall 07 Total Se (mg/L) :                               0.080

NOTES:
Bottom of borehole 335' below ground surface.

Elev.: 6499.6 ft at ground   
Well: MMW006

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW006

(Page 3 of 3)

IDWR Tag No : D0048733
Drilling Date(s) : 7/21/07 to 7/22/07
Latitude : 42 49 20.0
Longitude : 111 29 23.0
Elevation (ft) : 6499.6 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

limestone, grey (5Y6/1).

sandstone, light grey(5Y7/1), very 
fine grained.
sandstone, pale yellow (2.5Y7/4), 
very fine grained.

sandstone, light grey (5Y7/1), very 
fine grained.
sandstone, pale yellow (2.5Y7/4), 
very fine grained.
sandstone, pale yellow (2.5Y7/4) 
and light grey (5Y7/1), very fine 
grained.

sandstone, pale yellow (2.5Y7/4), 
very fine grained.
sandstone, light grey (5Y7/1), very 
fine grained.

sandstone, pale yellow (2.5Y7/4), 
fine grained.

sandstone, light grey (5Y7/1), very 
fine grained.
sandstone, pale yellow (2.5Y7/4) 
and light grey (5Y7/1), fine grained.
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CONSTRUCTION DETAILS

Installation Date :                             7/23/07
Boring Total Depth (ft bgs):                                   335
Well Total Depth (ft bgs) :                                   330
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                           330-310
Sand Size at Screen :                               10x20
Primary Filter Interval (ft bgs):                           335-310
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           305-300
Bentonite Seal (3/8" pellet) :                           300-290
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              290-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         315, 335
when Drilling (ft bgs) : 
Sump :                         332-330
Drill Shoe Burial :                                 N/A
Backfill :                                 N/A
Steel Casing Depth :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                 327
Pump Intake Depth (ft bgs):                                 N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                               263.7
Fall 07 Total Se (mg/L) :                               0.080

NOTES:
Bottom of borehole 335' below ground surface.

Elev.: 6499.6 ft at ground   
Well: MMW006

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Secondary Sand Pack

Casing

Screen

Sump



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW007

(Page 1 of 1)

IDWR Tag No : D0048721
Drilling Date(s) : 8/14/07
Latitude : 42 51 48.5
Longitude : 111 23 29.8
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (SC), dark 
yellowish-brown (10YR4/6), damp, 
fine sand.

at 10' becomes yellowish brown 
(10YR5/6).

at 15' becomes slightly moist.

gravelly clay (CL), yellowish brown 
(10YR5/6), fine gravel, angular, 
trace of fine to coarse sand.
sandy clay (CL), dark 
yellowish-brown (10YR4/6).

siltstone (Dinwoody Fm), black, 
finely laminated. 86'-88' soft to hard 
drilling based on driller report.

Fo
rm

at
io

n
A

llu
vi

um
D

in
w

oo
dy

Well Details

CONSTRUCTION DETAILS

Installation Date :                             8/23/07
Boring Total Depth (ft bgs):                                     90
Well Total Depth (ft bgs) :                                  89.5
Casing Type :                Sched. 40 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                                90-70
Sand Size at Screen :                               16x30
Primary Filter Interval (ft bgs):                                90-64
Secondary Filter Interval :                                   N/A
(ft bgs) :                                 
Bentonite Seal (3/8" pellet) :                                64-61
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 61-0
Interval (ft bgs) : 
Formation at Screen : Alluv. (sandy clay), D.woody
Depth Water Encountered :                                    88
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     87
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  40.7
Fall 07 Total Se (mg/L) :                              0.0020

NOTES:
Bottom of borehole at 90' below ground surface.

Elev.: not surveyed
Well: MMW007

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW008

(Page 1 of 2)

IDWR Tag No : D0048722
Drilling Date(s) : 8/21/07
Latitude : 42 51 48.6
Longitude : 111 23 29.8
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

silty clay (CL), med. brown 
(10YR5/3), moderate to very firm, 
highly plastic.
sandy silty clay (CL), med. brown 
(10YR6/3), moderately firm to firm, 
highly plastic, no reaction with HCl.

silty clay (CL), light 
yellowish-brown (10YR6/4), slightly 
to moderately firm.
silty clay (CL), pale brown 
(10YR6/3).
sandy clay (CL), very pale brown 
(10YR7/4) sand is very coarse and 
angular.

gravel (GP), dark grey (10YR4/1).

sandy clay (CL), very pale brown 
(10YR7/4), sand is coarse grained 
and angular.
gravel (GP), pale brown (10YR6/3), 
gravel is sub-rounded.
clayey gravel (GC), very pale 
brown (10YR7/4), sand is coarse 
grained and sub-angular.

gravel (GP), grey (10YR5/1), trace 
of clay.

gravelly clay (CL), pale brown 
(10YR6/3).
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             8/25/07
Boring Total Depth (ft bgs):                                   204
Well Total Depth (ft bgs) :                                   198
Casing Type :                 Sched. 80 PVC 
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                            197-177
Sand Size at Screen :                               16x30
Primary Filter Interval (ft bgs):                            197-170
Secondary Filter Interval :                                   N/A
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                            170-160
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               160-0
Interval (ft bgs) : 
Formation at Screen :        Alluvium and D.woody
Depth Water Encountered :                               160,175
when Drilling (ft bgs) : 
Sump :                                    N/A
Drill Shoe Burial :      204-197 (16x30 sand)
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                   197
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  24.5
Fall 07 Total Se (mg/L) :                            <0.0010

NOTES:
Bottom of borehole 198' below grand surface.

Elev.: not surveyed
Well: MMW008

Seal (slurry)
Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW008

(Page 2 of 2)

IDWR Tag No : D0048722
Drilling Date(s) : 8/21/07
Latitude : 42 51 48.6
Longitude : 111 23 29.8
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

clayey gravel (GC), yellowish 
brown (10YR5/4), sand is coarse 
grained and sub-angular.

siltstone, light olive brown 
(2.5Y5/4), finely laminated.

siltstone, pale yellow (2.5Y7/4), 
finely laminated.

siltstone, dark olive brown 
(2.5Y3/3), finely laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             8/25/07
Boring Total Depth (ft bgs):                                   204
Well Total Depth (ft bgs) :                                   198
Casing Type :                 Sched. 80 PVC 
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                            197-177
Sand Size at Screen :                               16x30
Primary Filter Interval (ft bgs):                            197-170
Secondary Filter Interval :                                   N/A
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                            170-160
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               160-0
Interval (ft bgs) : 
Formation at Screen :        Alluvium and D.woody
Depth Water Encountered :                               160,175
when Drilling (ft bgs) : 
Sump :                                    N/A
Drill Shoe Burial :      204-197 (16x30 sand)
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                   197
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  24.5
Fall 07 Total Se (mg/L) :                            <0.0010

NOTES:
Bottom of borehole 198' below grand surface.

Elev.: not surveyed
Well: MMW008

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Drill Shoe Burial

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW009

(Page 1 of 4)

IDWR Tag No : D0048723
Drilling Date(s) : 9/29-9/30/07, 10/8-10/12/07
Latitude : not surveyed
Longitude : not surveyed
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : not surveyed
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

clayey gravel (GC), greyish brown.

gravel (GP), dark grey.

gravel (GP), multi colored, gravel is 
predominantly fine.

gravel (GP), dark grey, becomes 
clayey at 50' and finer.

gravelly clay (CL), moderate 
yellowish brown to dark yellowish 
brown, gravel is fine.  contains 
some very coarse sand.

gravel (GP), with trace of clay, 
yellowish grey to olive grey.  gravel 
is fine.

shale, black to dark brown.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             10/26/07
Boring Total Depth (ft bgs):                                   563
Well Total Depth (ft bgs) :                                   554
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5 
Screened Interval (ft bgs) :                           554-549
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           554-546
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          546-536
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              536-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                                 150
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial (ft bgs) :               Pellets 563-559 

:       20x40 sand 559-554
Backfill :                                 N/A
Permanant Steel Casing Depth:                          360 ft bgs
Pump Depth (ft bgs) :                                360
Pump Intake Depth (ft bgs):                                N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  209
Fall 07 Total Se (mg/L) :                             0.0010 

NOTES:
Bottom of borehole at 563' below ground surface.

Elev.: not surveyed
Well: MMW009

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW009

(Page 2 of 4)

IDWR Tag No : D0048723
Drilling Date(s) : 9/29-9/30/07, 10/8-10/12/07
Latitude : not surveyed
Longitude : not surveyed
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : not surveyed
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

shale, black to dark brown.

calcium deposits at 200 feet.

calcium deposits at 265 feet.

shale, black with white chert.

shale, black with white and light 
grey chert.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             10/26/07
Boring Total Depth (ft bgs):                                   563
Well Total Depth (ft bgs) :                                   554
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5 
Screened Interval (ft bgs) :                           554-549
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           554-546
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          546-536
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              536-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                                 150
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial (ft bgs) :               Pellets 563-559 

:       20x40 sand 559-554
Backfill :                                 N/A
Permanant Steel Casing Depth:                          360 ft bgs
Pump Depth (ft bgs) :                                360
Pump Intake Depth (ft bgs):                                N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  209
Fall 07 Total Se (mg/L) :                             0.0010 

NOTES:
Bottom of borehole at 563' below ground surface.

Elev.: not surveyed
Well: MMW009

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW009

(Page 3 of 4)

IDWR Tag No : D0048723
Drilling Date(s) : 9/29-9/30/07, 10/8-10/12/07
Latitude : not surveyed
Longitude : not surveyed
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : not surveyed
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

chert, light grey.

chert, light grey and black shale.

chert, light grey to white.

chert, light grey and black shale.

chert, light grey.

shale, dark grey.

sandstone, black to grey.

shale, dark grey to black and 
sandstone.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             10/26/07
Boring Total Depth (ft bgs):                                   563
Well Total Depth (ft bgs) :                                   554
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5 
Screened Interval (ft bgs) :                           554-549
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           554-546
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          546-536
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              536-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                                 150
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial (ft bgs) :               Pellets 563-559 

:       20x40 sand 559-554
Backfill :                                 N/A
Permanant Steel Casing Depth:                          360 ft bgs
Pump Depth (ft bgs) :                                360
Pump Intake Depth (ft bgs):                                N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  209
Fall 07 Total Se (mg/L) :                             0.0010 

NOTES:
Bottom of borehole at 563' below ground surface.

Elev.: not surveyed
Well: MMW009

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW009

(Page 4 of 4)

IDWR Tag No : D0048723
Drilling Date(s) : 9/29-9/30/07, 10/8-10/12/07
Latitude : not surveyed
Longitude : not surveyed
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : not surveyed
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

shale, dark grey to black and 
sandstone.

sandstone, light grey, fine grained.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             10/26/07
Boring Total Depth (ft bgs):                                   563
Well Total Depth (ft bgs) :                                   554
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5 
Screened Interval (ft bgs) :                           554-549
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           554-546
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          546-536
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              536-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                                 150
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial (ft bgs) :               Pellets 563-559 

:       20x40 sand 559-554
Backfill :                                 N/A
Permanant Steel Casing Depth:                          360 ft bgs
Pump Depth (ft bgs) :                                360
Pump Intake Depth (ft bgs):                                N/A
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  209
Fall 07 Total Se (mg/L) :                             0.0010 

NOTES:
Bottom of borehole at 563' below ground surface.

Elev.: not surveyed
Well: MMW009

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Pellets

Sand

Casing

Screen

Drill shoe burial



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW010

(Page 1 of 1)

IDWR Tag No : D0048727
Drilling Date(s) : 8/29/07
Latitude : 42 52 22.3
Longitude : 111 27 51.3
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (CL), dark reddish 
brown (10YR5/3).

silty clay/clayey silt (CL/ML), dark 
reddish brown (10YR5/3).

clay (CL), light brown (10YR5/4).
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               9/9/07
Boring Total Depth (ft bgs):                                     38
Well Total Depth (ft bgs) :                                     32
Casing Type :                Sched. 40 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                                32-12
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                                 32-8
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                   N/A
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                   8-0
Interval (ft bgs) : 
Formation at Screen :                  Alluvium (clay)
Depth Water Encountered :                                    17
when Drilling (ft bgs) : 
Sump : 
Drill Shoe Burial :                                   N/A
Backfill :     20x40 sand from 38-32 ft
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     29
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  21.9
Fall 07 Total Se (mg/L) :                             <0.0010

NOTES:
Bottom of borehole at 38' below ground surface.

Elev.: not surveyed
Well: MMW010

Seal (slurry)

Primary Sand Pack

Back Fill

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW011A

(Page 1 of 2)

IDWR Tag No : N/A
Drilling Date(s) : 7/28/07
Latitude : 42 53 48.3
Longitude : 111 29 30.0
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : N/A
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

silty gravel (GM), pale yellowish 
brown to greyish brown, gravel is 
fine to coarse.

mudstone, greyish black to 
brownish black, very fine grained 
calcite veinlets.

shale, greyish black to brownish 
black, very fine grained, finely 
laminated.

mudstone, greyish black to 
brownish black, very fine grained.

dolomite, medium grey, fine grained, 
vuggey.

mudstone, greyish black to 
brownish black, very fine grained.
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Well Details

CONSTRUCTION DETAILS

Installation Date :       
Boring Total Depth (ft bgs):                        
Well Total Depth (ft bgs) :                        
Casing Type : 
Screen Slot Size :                    
Screen Length (ft) :                                
Screened Interval (ft bgs) :                        
Sand Size at Screen :                        
Primary Filter Interval (ft bgs):                          
Secondary Filter Interval :                    
(ft bgs) :                                 
Bentonite Seal (3/8" pellet) :                          
Interval (ft bgs) : 
Bentonite Seal (slurry) :                         
Interval (ft bgs) : 
Formation at Screen :                            
Depth Water Encountered :                       
when Drilling (ft bgs) : 
Sump :                    
Drill Shoe Burial :                            
Backfill :       
(ft bgs) : 

Pump Depth (ft bgs) :                              
Pump Intake Depth (ft bgs):               
Height of MP (ft ags) :                                     
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                           
Fall 07 Total Se (mg/L) :       

NOTES:
Bottom of borehole at 200' below ground surface.

Elev.: not surveyed
Well: MMW011A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW011A

(Page 2 of 2)

IDWR Tag No : N/A
Drilling Date(s) : 7/28/07
Latitude : 42 53 48.3
Longitude : 111 29 30.0
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : N/A
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

shale, greyish black to brownish 
black, very fine grained, finely 
laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :       
Boring Total Depth (ft bgs):                        
Well Total Depth (ft bgs) :                        
Casing Type : 
Screen Slot Size :                    
Screen Length (ft) :                                
Screened Interval (ft bgs) :                        
Sand Size at Screen :                        
Primary Filter Interval (ft bgs):                          
Secondary Filter Interval :                    
(ft bgs) :                                 
Bentonite Seal (3/8" pellet) :                          
Interval (ft bgs) : 
Bentonite Seal (slurry) :                         
Interval (ft bgs) : 
Formation at Screen :                            
Depth Water Encountered :                       
when Drilling (ft bgs) : 
Sump :                    
Drill Shoe Burial :                            
Backfill :       
(ft bgs) : 

Pump Depth (ft bgs) :                              
Pump Intake Depth (ft bgs):               
Height of MP (ft ags) :                                     
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                           
Fall 07 Total Se (mg/L) :       

NOTES:
Bottom of borehole at 200' below ground surface.

Elev.: not surveyed
Well: MMW011A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW011B

(Page 1 of 1)

IDWR Tag No : D0048728
Drilling Date(s) : 7/31/07
Latitude : 42 53 48.3
Longitude : 111 29 30.0
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

limestone, bluish grey, and 
sandstone, yellowish-brown, fine 
grained.

sandstone, yellowish brown to 
yellowish grey (5Y7/2), fine 
grained.

calcareous cement with calcite 
infilling along cross-bedded bedding 
planes, highly fractured.
limestone, pale, yellowish brown 
(10YR6/12).
sandstone, yellowish grey (5Y7/2).

sandstone, yellowish grey (5Y7/2), 
fine grained.  poorly cemented.  
contains fractures between 60' and 
70'.

sandstone, yellowish grey (5Y7/2), 
medium grained.  contains quartz 
grains.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               9/8/07
Boring Total Depth (ft bgs):                                   120
Well Total Depth (ft bgs) :                                   115
Casing Type :                Sched. 80 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                              115-95
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                              115-85
Secondary Filter Interval :                                   N/A
(ft bgs) :                                 
Bentonite Seal (3/8" pellet) :                                85-75
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 75-0
Interval (ft bgs) : 
Formation at Screen :                                Wells
Depth Water Encountered :                                   101
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                          20x40 sand
(ft bgs) :                              120-115

Pump Depth (ft bgs) :                                   112
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  89.6
Fall 07 Total Se (mg/L) :                             <0.0010

NOTES:
Bottom of borehole at 120' below ground surface.

Elev.: not surveyed
Well: MMW011B

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Backfill

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW012

(Page 1 of 1)

IDWR Tag No : D0048724
Drilling Date(s) : 8/13/07
Northing : not surveyed
Easting : not surveyed
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : not surveyed
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (CL), light 
yellowish-brown (10 YR6/4), fine 
sand.

quartzite boulder, grey (10YR5/1), 
dark yellowish-brown with grey 
(10YR4/6), semi metallic luster.
sandy clay (CL), dark yellowish 
brown (10YR4/6), fine sand.

sandy clay (CL), dark olive grey 
(5Y3/2).

basalt boulder, black.

siltstone, olive (5Y5/4), finely 
laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               8/28/07
Boring Total Depth (ft bgs):                                     58
Well Total Depth (ft bgs) :                                     58
Casing Type :                Sched. 40 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     30
Screened Interval (ft bgs) :                                58-28
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                                58-23
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                23-13
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 13-0
Interval (ft bgs) : 
Formation at Screen :        Alluvium and Dinwoody
Depth Water Encountered :      Dinwoody Contact at 60
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     55
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                   Dry
Fall 07 Total Se (mg/L) :                                   NS

NOTES:
Bottom of borehole at 58' below ground surface.

Elev.: not surveyed
Well: MMW012

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW013

(Page 1 of 1)

IDWR Tag No : D0048724
Drilling Date(s) : 8/11/07
Latitude : 42 52 05.7
Longitude : 111 24 12.0
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

silty clay with gravel (CL), brown 
(10YR5/3).

siltstone, yellowish brown 
(10YR5/6), interbedded with 
greenish grey limestone (5GY6/1).

siltstone, yellowish brown 
(10YR5/6).

siltstone, light olive brown 
(2.5Y5/4), finely laminated, 
interbedded with greenish grey 
limestone (5GY6/1).

siltstone, light olive brown 
(2.5Y5/4), finely laminated. 

driller reported water at 1 gpm at 
29' below ground surface.
siltstone, light olive brown 
(2.5Y5/4), finely laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               8/13/07
Boring Total Depth (ft bgs):                                     35
Well Total Depth (ft bgs) :                                     35
Casing Type :                 Sched. 40 PVC
Screen Slot Size :                                0.020
Screen Length (ft) :                                     10
Screened Interval (ft bgs) :                                35-25
Sand Size at Screen :                               10x20
Primary Filter Interval (ft bgs):                                35-21
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                21-16
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 16-0
Interval (ft bgs) : 
Formation at Screen :                          Dinwoody
Depth Water Encountered :                                    29
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     31
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                 12.6
Fall 07 Total Se (mg/L) :                               <0.0010

NOTES:
Bottom of borehole at 36' below ground surface.

Elev.: not surveyed
Well: MMW013

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW014

(Page 1 of 1)

IDWR Tag No : D0048729
Drilling Date(s) : 8/11/07
Latitude : 42 51 59.3
Longitude : 111 27 05.2
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (CL), brown (10YR4/3), 
damp, fine sand.

driller reported water at 9'.

silty clay (ML), brown (10YR4/3), 
moist to wet.

at 11:40 water was measured at 
13.1'.

water at 14.6' in borehole.

clay (CL), brown (10YR4/3), wet.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               8/11/07
Boring Total Depth (ft bgs):                                     22
Well Total Depth (ft bgs) :                                     22
Casing Type :                 Sched. 80 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     15
Screened Interval (ft bgs) :                                  22-7
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                                  22-4
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                   4-0
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                  N/A
Interval (ft bgs) : 
Formation at Screen :           Alluvium (silty clay)
Depth Water Encountered :                                     9
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     18
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                    2.9
Fall 07 Total Se (mg/L) :                               <0.0010

NOTES:
Bottom of borehole at 22' below ground surface.

Elev.: not surveyed
Well: MMW014

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW017A

(Page 1 of 1)

IDWR Tag No : N/A
Drilling Date(s) : 7/26/07
Latitude : 42 49 59.6
Longitude : 111 29 47.4
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (CL), greyish brown 
(10YR5/2), sand is very fine 
grained.
sandy clay (CL), light brownish 
grey (10YR6/2), sand is very fine 
grained.

sandy clay (CL), greyish brown 
(10YR5/2), sand is very fine 
grained.

sandy clay (CL), greyish brown 
(10YR5/2), sand is very fine 
grained, contains grey boulder 
(10YR6/1) from 65'-67'.
sandy clay (CL), greyish brown 
(10YR5/2), sand is very fine 
grained.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                              
Boring Total Depth (ft bgs):                                   
Well Total Depth (ft bgs) :                                    
Casing Type :             
Screen Slot Size :                               
Screen Length (ft) :                                    
Screened Interval (ft bgs) :                                
Sand Size at Screen :                              
Primary Filter Interval (ft bgs):                              
Secondary Filter Interval :                                  
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                             
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 
Interval (ft bgs) : 
Formation at Screen : 
Depth Water Encountered : 
when Drilling (ft bgs) : 
Sump :                          
Drill Shoe Burial :                            
Backfill :                             
Steel Casing Depth :                                
(ft bgs) : 
Pump Depth (ft bgs) :                          
Pump Intake Depth (ft bgs):                          
Height of MP (ft ags) :                            
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                              
Fall 07 Total Se (mg/L) :                         

NOTES:
Bottom of borehole at 115' below ground surface.

Elev.: not surveyed
Well: MMW017A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW017B

(Page 1 of 1)

IDWR Tag No : D0048734
Drilling Date(s) : 8/24/07
Latitude : 42 49 59.6
Longitude : 111 29 47.4
Elevation (ft) : 6315.2 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

open from previous drilling.  see log 
for MMW017A

sandy clay (CL), light brownish 
grey (10YR6/2), sand is very fine 
grained.
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Well Details                                                                     surface

CONSTRUCTION DETAILS

Installation Date :                               8/27/07
Boring Total Depth (ft bgs):                                     62
Well Total Depth (ft bgs) :                                     57
Casing Type :                Sched. 40 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                                56-36
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                                56-31
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                31-20
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 20-0
Interval (ft bgs) : 
Formation at Screen : Alluv. (very fine sandy clay)
Depth Water Encountered :                                    35
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill : Pellets: 62-60, Sand: 60-56
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     56
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                  32.8
Fall 07 Total Se (mg/L) :                                  0.13

NOTES:
Bottom of borehole at 62' below ground surface.

Elev.: 6315.2 ft at ground
Well: MMW017

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Back Fill (sand)

Back Fill (pellets)

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW018

(Page 1 of 1)

IDWR Tag No : D0048735
Drilling Date(s) : 8/12/07
Latitude : 42 49 39.4
Longitude : 111 28 04.5
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandy clay (CL), yellowish brown 
(10YR5/4), fine sand.

siltstone, light olive brown 
(2.5Y5/4), finely laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                               8/12/07
Boring Total Depth (ft bgs):                                     33
Well Total Depth (ft bgs) :                                     33
Casing Type :                 Sched. 80 PVC
Screen Slot Size :                                0.010
Screen Length (ft) :                                     15
Screened Interval (ft bgs) :                                33-18
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                                33-15
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                15-10
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 10-0
Interval (ft bgs) : 
Formation at Screen :        Alluvium and Dinwoody
Depth Water Encountered :                                     31
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     30
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                   11.9
Fall 07 Total Se (mg/L) :                                 0.029

NOTES:
Bottom of borehole at 33' below ground surface.

Elev.: not surveyed
Well: MMW018

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW019

(Page 1 of 1)

IDWR Tag No : D0048730
Drilling Date(s) : 8/10/07
Latitude : 42 53 50.2
Longitude : 111 29 25.4
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : B. Eloff (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

clayey gravel (GC), dark brown 
(10YR3/3), damp to moist, gravel is 
comprised of angular shale and 
mudstone, black (10YR2/1).

mudstone, black (10YR2/1), 
angular.

lots of water at 10.5'.

Fo
rm

at
io

n
P

ho
sp

ho
ria

Well Details

CONSTRUCTION DETAILS

Installation Date :                               8/10/07
Boring Total Depth (ft bgs):                                     14
Well Total Depth (ft bgs) :                                     14
Casing Type :                 Sched. 40 PVC
Screen Slot Size :                                0.020
Screen Length (ft) :                                     10
Screened Interval (ft bgs) :                                  14-4
Sand Size at Screen :                               10x20
Primary Filter Interval (ft bgs):                                 14-3
Secondary Filter Interval :                                   N/A
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                                   3-1
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                  N/A
Interval (ft bgs) : 
Formation at Screen :                         Phosphoria   
Depth Water Encountered :                                     10
when Drilling (ft bgs) : 
Sump :                                   N/A
Drill Shoe Burial :                                   N/A
Backfill :                                   N/A
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                     12
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                   13.3
Fall 07 Total Se (mg/L) :                              <0.0010

NOTES:
Bottom of borehole at 15' below ground surface.

Driller reported very soft drilling at the bottom of the 
borehole.

Elev.: not surveyed
Well: MMW019

Seal (pellets)

Primary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW020A

(Page 1 of 1)

IDWR Tag No : N/A
Drilling Date(s) : 9/22/07
Latitude : 42 49 36.4
Longitude : 111 29 03.3
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : N/A
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

chert, black (10YR2/1) with some 
yellow (10YR7/8) staining.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                              
Boring Total Depth (ft bgs):                                   
Well Total Depth (ft bgs) :                                    
Casing Type :             
Screen Slot Size :                               
Screen Length (ft) :                                    
Screened Interval (ft bgs) :                                
Sand Size at Screen :                              
Primary Filter Interval (ft bgs):                              
Secondary Filter Interval :                                  
(ft bgs) :                                  
Bentonite Seal (3/8" pellet) :                             
Interval (ft bgs) : 
Bentonite Seal (slurry) :                                 
Interval (ft bgs) : 
Formation at Screen : 
Depth Water Encountered : 
when Drilling (ft bgs) : 
Sump :                          
Drill Shoe Burial :                            
Backfill :                             
Steel Casing Depth :                                
(ft bgs) : 
Pump Depth (ft bgs) :                          
Pump Intake Depth (ft bgs):                          
Height of MP (ft ags) :                            
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                              
Fall 07 Total Se (mg/L) :                         

NOTES:
Advanced casing in open boring to 60' below ground 
surface.  Boulder obstructed boring.  Attempted to drill 
out boulder but decided to abandon hole and drill new 
hole 100' southeast.

Elev.: not surveyed
Well: MMW020A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW020B

(Page 1 of 3)

IDWR Tag No : D0048736
Drilling Date(s) : 9/23/07-9/27/07
Latitude : 42 49 36.4
Longitude : 111 29 03.3
Elevation (ft) : 6536.8 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

chert, black (10YR2/1) with some 
yellow (10YR7/8) staining.
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Well Details                                                                       surface

CONSTRUCTION DETAILS

Installation Date :                             10/5/07
Boring Total Depth (ft bgs):                                   416
Well Total Depth (ft bgs) :                                   408
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           408-388
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           408-378
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          378-368
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              368-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :         225, 250, 315, 370
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :               Pellets 416-413 

:      20x40 sand 413-408
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                320
Pump Intake Depth (ft bgs):                                403
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                             284.3
Fall 07 Total Se (mg/L) :                             0.017  

NOTES:
Bottom of borehole at 416' below ground surface.

Elev.: 6536.8 ft at ground  
Well: MMW020

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW020B

(Page 2 of 3)

IDWR Tag No : D0048736
Drilling Date(s) : 9/23/07-9/27/07
Latitude : 42 49 36.4
Longitude : 111 29 03.3
Elevation (ft) : 6536.8 ft at ground surface 

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

mudstone, dark grey (10YR3/1).

siltstone, black (10YR2/1), fine 
grained, oolitic.

siltstone, black (10YR2/1), very fine 
grained, calcareous, oolitic.
siltstone, black (10YR2/1), fine to 
medium grained.

mudstone, black (10YR2/1).

siltstone, black (10YR2/1), very fine 
grained, slightly calcareous, oolitic.

mudstone, dark grey (10YR3/1), 
calcareous.

mudstone, dark grey (10YR3/1).

silty mudstone, black (10YR2/1), 
very fine grained, oolitic, 
calcareous.
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Well Details                                                                     surface

CONSTRUCTION DETAILS

Installation Date :                             10/5/07
Boring Total Depth (ft bgs):                                   416
Well Total Depth (ft bgs) :                                   408
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           408-388
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           408-378
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          378-368
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              368-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :         225, 250, 315, 370
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :               Pellets 416-413 

:      20x40 sand 413-408
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                320
Pump Intake Depth (ft bgs):                                403
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                             284.3
Fall 07 Total Se (mg/L) :                             0.017  

NOTES:
Bottom of borehole at 416' below ground surface.

Elev.: 6536.8 ft at ground  
Well: MMW020

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW020B

(Page 3 of 3)

IDWR Tag No : D0048736
Drilling Date(s) : 9/23/07-9/27/07
Latitude : 42 49 36.4
Longitude : 111 29 03.3
Elevation (ft) : 6536.8 ft at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

mudstone, black (10YR2/1), 
calcareous.

mudstone, dark yellowish-brown 
(10YR4/6).

mudstone, black (10YR2/1), 
calcareous.
mudstone, black (10YR2/1).

siltstone, black (10YR2/1), fine to 
medium grained, oolitic.
mudstone, black (10YR2/1), 
calcareous, oolitic.
siltstone, black (10YR2/1), fine to 
medium grained, oolitic.

mudstone, black (10YR2/1), 
calcareous.
siltstone, black (10YR2/1), fine to 
medium grained, oolitic.
siltstone, black (10YR2/1), fine 
grained, oolitic.
mudstone, black (10YR2/1), 
calcareous.
siltstone, black (10YR2/1), medium 
grained, slightly calcareous, oolitic.
siltstone, black (10YR2/1), fine to 
medium grained, oolitic.
limestone, light brownish-grey 
(10YR6/2), calcareous.
sandstone, grey (GLEY5/N) with 
some yellow (10YR7/8) staining, 
fine grained, slightly calcareous.

water found at 15 gpm.

sandstone, dark grey (GLEY4/N), 
fine grained.

water found at 15 gpm.
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Well Details                                                                     surface

CONSTRUCTION DETAILS

Installation Date :                             10/5/07
Boring Total Depth (ft bgs):                                   416
Well Total Depth (ft bgs) :                                   408
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           408-388
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           408-378
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                          378-368
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              368-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :         225, 250, 315, 370
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :               Pellets 416-413 

:      20x40 sand 413-408
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                320
Pump Intake Depth (ft bgs):                                403
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                             284.3
Fall 07 Total Se (mg/L) :                             0.017  

NOTES:
Bottom of borehole at 416' below ground surface.

Elev.: 6536.8 ft at ground  
Well: MMW020

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Pellets
Sand

Casing

Screen

Drill shoe burial



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW021A

(Page 1 of 2)

IDWR Tag No : N/A
Drilling Date(s) : 7/11-7/12/07
Latitude : 42 49 35.6
Longitude : 111 29 23.9
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : N/A
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

silty sandy gravel (GP), dark 
yellowish brown.  sand is fine to 
very coarse.

sandy gravel/gravelly sand 
(GP/SP), black to pale yellowish 
brown, sand is fine to very coarse.
sandstone, yellowish grey to pale 
olive, fine grained.
limestone, light to dark grey, fine 
grained, interbedded with dolomite 
and sandstone.  dolomite is light to 
dark grey, fine grained.  sandstone 
is yellowish grey, fine grained.

sandstone, pale yellow to light 
bluish grey, very fine to medium 
grained, interbedded with dolomite.  
dolomite is greyish brown to light 
olive brown, fine grained.
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Well Details

CONSTRUCTION DETAILS

Installation Date : 
Boring Total Depth (ft bgs):                         
Well Total Depth (ft bgs) :                            
Casing Type :  
Screen Slot Size :                       
Screen Length (ft) :                         
Screened Interval (ft bgs) :                            
Sand Size at Screen :                         
Primary Filter Interval (ft bgs):               
Secondary Filter Interval :                            
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                    
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               
Interval (ft bgs) : 
Formation at Screen :                         
Depth Water Encountered :                    
when Drilling (ft bgs) : 
Sump :                         
Drill Shoe Burial :  

Steel Casing Depth :                            
(ft bgs) : 
Pump Depth (ft bgs) :                        
Pump Intake Depth (ft bgs):                           
Height of MP (ft ags) :                         
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                 
Fall 07 Total Se (mg/L) :         

NOTES:
Bottom of borehole 320' below grand surface.

Elev.: not surveyed
Well: MMW021A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW021A

(Page 2 of 2)

IDWR Tag No : N/A
Drilling Date(s) : 7/11-7/12/07
Latitude : 42 49 35.6
Longitude : 111 29 23.9
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : N/A
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A
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Well Details

CONSTRUCTION DETAILS

Installation Date : 
Boring Total Depth (ft bgs):                         
Well Total Depth (ft bgs) :                            
Casing Type :  
Screen Slot Size :                       
Screen Length (ft) :                         
Screened Interval (ft bgs) :                            
Sand Size at Screen :                         
Primary Filter Interval (ft bgs):               
Secondary Filter Interval :                            
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                    
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               
Interval (ft bgs) : 
Formation at Screen :                         
Depth Water Encountered :                    
when Drilling (ft bgs) : 
Sump :                         
Drill Shoe Burial :  

Steel Casing Depth :                            
(ft bgs) : 
Pump Depth (ft bgs) :                        
Pump Intake Depth (ft bgs):                           
Height of MP (ft ags) :                         
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                 
Fall 07 Total Se (mg/L) :         

NOTES:
Bottom of borehole 320' below grand surface.

Elev.: not surveyed
Well: MMW021A

Open Hole



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW021B

(Page 1 of 2)

IDWR Tag No : D0048737
Drilling Date(s) : 9/10-9/11/07, 9/14/07
Latitude : 42 49 35.6
Longitude : 111 29 23.9
Elevation (ft) : 6444.5 at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

clayey gravel (CL), pale brown to 
greyish brown.

sandstone, light grey, very fine 
grained.

sandstone, light grey, and 
mudstone, olive brown.
sandstone, light grey-yellowish 
brown, predominantly very fine 
grained, locally calcareous.

dolomite limestone, dark grey.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             9/24/07
Boring Total Depth (ft bgs):                                   260
Well Total Depth (ft bgs) :                                   250
Casing Type :                 Sched. 80 PVC 
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                            250-230
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                            250-219
Secondary Filter Interval :                                   N/A
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                            219-210
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               210-0
Interval (ft bgs) : 
Formation at Screen :                                 Wells
Depth Water Encountered :                            229, 238
when Drilling (ft bgs) : 
Sump :                                    N/A
Drill Shoe Burial :                  Pellets 260-255

:         20x40 sand 255-250
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                   242
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                208.9
Fall 07 Total Se (mg/L) :                                0.047

NOTES:
Bottom of borehole 260' below grand surface.

Elev.: 6444.5
Well: MMW021B

Seal (slurry)
Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW021B

(Page 2 of 2)

IDWR Tag No : D0048737
Drilling Date(s) : 9/10-9/11/07, 9/14/07
Latitude : 42 49 35.6
Longitude : 111 29 23.9
Elevation (ft) : 6444.5 at ground surface

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : T. Adams (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

sandstone, pale brown-yellowish 
brown, very fine grained.

mudstone, light olive brown and 
grey.
sandstone, reddish brown to 
brownish yellow, very fine grained.
mudstone, grey to light olive brown.

dolomite, grey.

sandstone, light yellowish 
brown-grey-yellow, very fine to 
medium grained.

fracture at 229'.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             9/24/07
Boring Total Depth (ft bgs):                                   260
Well Total Depth (ft bgs) :                                   250
Casing Type :                 Sched. 80 PVC 
Screen Slot Size :                                0.010
Screen Length (ft) :                                     20
Screened Interval (ft bgs) :                            250-230
Sand Size at Screen :                               20x40
Primary Filter Interval (ft bgs):                            250-219
Secondary Filter Interval :                                   N/A
(ft bgs) :                                   
Bentonite Seal (3/8" pellet) :                            219-210
Interval (ft bgs) : 
Bentonite Seal (slurry) :                               210-0
Interval (ft bgs) : 
Formation at Screen :                                 Wells
Depth Water Encountered :                            229, 238
when Drilling (ft bgs) : 
Sump :                                    N/A
Drill Shoe Burial :                  Pellets 260-255

:         20x40 sand 255-250
Steel Casing Depth :                                   N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                   242
Pump Intake Depth (ft bgs):                                   N/A
Height of MP (ft ags) :                                      3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                                208.9
Fall 07 Total Se (mg/L) :                                0.047

NOTES:
Bottom of borehole 260' below grand surface.

Elev.: 6444.5
Well: MMW021B

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Sand
Pellets

Casing

Screen

Drill Shoe Burial



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW022

(Page 1 of 3)

IDWR Tag No : D0048731
Drilling Date(s) : 7/14/07-7/15/07
Latitude : 42 53 09.2
Longitude : 111 28 18.3
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

boulder
overburden
siltstone, light olive brown 
(2.5Y5/4), finely laminated.
limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).
limestone, grey-brown (2.5YR5/2).
limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

limestone, grey-brown (2.5YR5/2) 
embedded with black grains.
limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

limestone, grey-brown (2.5YR5/2).

siltstone, light olive brown 
(2.5Y5/4), finely laminated.
limestone, grey-brown (2.5YR5/2).

siltstone, light olive brown 
(2.5Y5/4), finely laminated.

limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             7/28/07
Boring Total Depth (ft bgs):                                   360
Well Total Depth (ft bgs) :                                   326
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           326-306
Sand Size at Screen :                              10x20
Primary Filter Interval (ft bgs):                           326-286
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           286-281
Bentonite Seal (3/8" pellet) :                           281-271
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              271-0
Interval (ft bgs) : 
Formation at Screen :                       Dinwoody
Depth Water Encountered :                         320, 340
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                                 N/A 

:        
Backfill :    Boring Caved 360-326
(ft bgs) : 
Pump Depth (ft bgs) :                                223
Pump Intake Depth (ft bgs):                                323
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                              204.6
Fall 07 Total Se (mg/L) :                              0.017  

NOTES:
Bottom of borehole is at 326' below ground surface.

W.R. - Waste Rock

Elev.: not surveyed
Well: MMW022

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW022

(Page 2 of 3)

IDWR Tag No : D0048731
Drilling Date(s) : 7/14/07-7/15/07
Latitude : 42 53 09.2
Longitude : 111 28 18.3
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)

D
ep

th
 in

 F
ee

t

 120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

S
am

pl
e

13

14

15

16

17

18

19

20

21

22

Ti
m

e

1355

1406

1432

1458

1506

1509

1531

1544

1612

1009

DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

siltstone, light olive brown 
(2.5Y5/4), finely laminated.

limestone, dark grey (2.5Y4/1).

limestone, grey-brown (2.5YR5/2).

limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

limestone, grey-brown (2.5YR5/2).

siltstone, light olive brown 
(2.5Y5/4), finely laminated.
limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

siltstone, light olive brown 
(2.5Y5/4), finely laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             7/28/07
Boring Total Depth (ft bgs):                                   360
Well Total Depth (ft bgs) :                                   326
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           326-306
Sand Size at Screen :                              10x20
Primary Filter Interval (ft bgs):                           326-286
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           286-281
Bentonite Seal (3/8" pellet) :                           281-271
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              271-0
Interval (ft bgs) : 
Formation at Screen :                       Dinwoody
Depth Water Encountered :                         320, 340
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                                 N/A 

:        
Backfill :    Boring Caved 360-326
(ft bgs) : 
Pump Depth (ft bgs) :                                223
Pump Intake Depth (ft bgs):                                323
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                              204.6
Fall 07 Total Se (mg/L) :                              0.017  

NOTES:
Bottom of borehole is at 326' below ground surface.

W.R. - Waste Rock

Elev.: not surveyed
Well: MMW022

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW022

(Page 3 of 3)

IDWR Tag No : D0048731
Drilling Date(s) : 7/14/07-7/15/07
Latitude : 42 53 09.2
Longitude : 111 28 18.3
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

limestone, grey-brown (2.5YR5/2).

limestone, grey (2.5YR5/1).

limestone, grey-brown (2.5YR5/2) 
embedded with siltstone, light olive 
brown (2.5Y5/4).

siltstone, light olive brown 
(2.5Y5/4), finely laminated.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             7/28/07
Boring Total Depth (ft bgs):                                   360
Well Total Depth (ft bgs) :                                   326
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.020
Screen Length (ft) :                                    20
Screened Interval (ft bgs) :                           326-306
Sand Size at Screen :                              10x20
Primary Filter Interval (ft bgs):                           326-286
Secondary Filter Interval :                     20x40 sand
(ft bgs) :                           286-281
Bentonite Seal (3/8" pellet) :                           281-271
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              271-0
Interval (ft bgs) : 
Formation at Screen :                       Dinwoody
Depth Water Encountered :                         320, 340
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                                 N/A 

:        
Backfill :    Boring Caved 360-326
(ft bgs) : 
Pump Depth (ft bgs) :                                223
Pump Intake Depth (ft bgs):                                323
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                              204.6
Fall 07 Total Se (mg/L) :                              0.017  

NOTES:
Bottom of borehole is at 326' below ground surface.

W.R. - Waste Rock

Elev.: not surveyed
Well: MMW022

Seal (slurry)

Seal (pellets)

Primary Sand Pack

Boring cave-in

Secondary Sand Pack

Casing

Screen



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW023

(Page 1 of 3)

IDWR Tag No : D0048732
Drilling Date(s) : 8/29-30/07, 9/6-8/07
Latitude : 42 54 20.20
Longitude : 111 30 27.50
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

siltstone, black (10YR/2), very fine 
grained, oolitic.

mudstone, very dark grey-brown 
(10YR3/2).

mudstone, black (10YR2/1).

siltstone, black (10YR2/1), very fine 
grained.

mudstone, black (10YR2/1).

mudstone, very dark grey 
(10YR3/1), calcareous.

siltstone, black (10YR2/1), fine to 
medium grained, slightly calcareous.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             9/11/07
Boring Total Depth (ft bgs):                                   362
Well Total Depth (ft bgs) :                                   357
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5
Screened Interval (ft bgs) :                           357-352
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           357-350
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                           350-340
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              340-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         128, 188
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                 Pellets 362-361 

:        20x40 sand 361-357
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                132
Pump Intake Depth (ft bgs):                                352
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                            105.94
Fall 07 Total Se (mg/L) :                            0.0030  

NOTES:
Bottom of borehole at 360' below ground surface.

Elev.: not surveyed
Well: MMW023

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW023

(Page 2 of 3)

IDWR Tag No : D0048732
Drilling Date(s) : 8/29-30/07, 9/6-8/07
Latitude : 42 54 20.20
Longitude : 111 30 27.50
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

mudstone, black (10YR2/1), 
calcareous.

limestone, black (10YR2/1).

mudstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), very fine 
grained, calcareous.

mudstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), fine to 
medium grained, slightly calcareous, 
oolitic.

mudstone, black (10YR2/1), 
calcareous, oolitic.

siltstone, black (10YR2/1), medium 
grained, oolitic.

mudstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), fine 
grained, oolitic.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             9/11/07
Boring Total Depth (ft bgs):                                   362
Well Total Depth (ft bgs) :                                   357
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5
Screened Interval (ft bgs) :                           357-352
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           357-350
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                           350-340
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              340-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         128, 188
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                 Pellets 362-361 

:        20x40 sand 361-357
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                132
Pump Intake Depth (ft bgs):                                352
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                            105.94
Fall 07 Total Se (mg/L) :                            0.0030  

NOTES:
Bottom of borehole at 360' below ground surface.

Elev.: not surveyed
Well: MMW023

Seal (slurry)

Casing



Selenium Program
Southeast Idaho Mine-Specific

P4 Production

Project No. 1010076.011602

RECORD OF BOREHOLE: MMW023

(Page 3 of 3)

IDWR Tag No : D0048732
Drilling Date(s) : 8/29-30/07, 9/6-8/07
Latitude : 42 54 20.20
Longitude : 111 30 27.50
Elevation (ft) : not surveyed

Drilling Method / Rig : Air Rotary / Atlas Copco TH-60
Drilled By : J. Arfman (Boart Longyear)
Logged By : D. Brame (MWH)
Installed By : R. Chipman (Boart Longyear)
Suveyed By : S. Smith (Monsanto)
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DESCRIPTION

Water Levels
Water Level Before Sampling

N/A

mudstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), fine to 
medium grained, oolitic.

siltstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), fine 
grained, oolitic.
mudstone, black (10YR2/1), 
calcareous.

siltstone, black (10YR2/1), fine 
grained, oolitic.

siltstone, black (10YR2/1), fine to 
medium grained, slightly calcareous, 
oolitic.

limestone, grey-brown (10YR5/2), 
calcareous.

siltstone, black (10YR2/1), fine to 
medium grained, slightly calcareous, 
oolitic.
siltstone, black (10YR2/1), medium 
grained,slightly calcareous, oolitic.

siltstone, black (10YR2/1), fine to 
medium grained, oolitic.
limestone, light brown-grey 
(10YR6/2), calcareous.
sandstone, light grey (10YR7/1), 
fine grained, moderately 
calcareous.
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Well Details

CONSTRUCTION DETAILS

Installation Date :                             9/11/07
Boring Total Depth (ft bgs):                                   362
Well Total Depth (ft bgs) :                                   357
Casing Type :                Sched. 80 PVC
Screen Slot Size :                               0.010
Screen Length (ft) :                                      5
Screened Interval (ft bgs) :                           357-352
Sand Size at Screen :                              20x40
Primary Filter Interval (ft bgs):                           357-350
Secondary Filter Interval :                                  N/A
(ft bgs) :                          
Bentonite Seal (3/8" pellet) :                           350-340
Interval (ft bgs) : 
Bentonite Seal (slurry) :                              340-0
Interval (ft bgs) : 
Formation at Screen :                              Wells
Depth Water Encountered :                         128, 188
when Drilling (ft bgs) : 
Sump :                                 N/A
Drill Shoe Burial :                 Pellets 362-361 

:        20x40 sand 361-357
Backfill :                                 N/A
(ft bgs) : 
Pump Depth (ft bgs) :                                132
Pump Intake Depth (ft bgs):                                352
Height of MP (ft ags) :                                    3
SAMPLE DETAILS

Fall 07 Static Water Level (ft bgs):                            105.94
Fall 07 Total Se (mg/L) :                            0.0030  

NOTES:
Bottom of borehole at 360' below ground surface.

Elev.: not surveyed
Well: MMW023
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